
Altitude 
(meters) 
m. s. 1. 

Broken Ar- 
row. 0kl3. 
(233 meters) 

I De- 
par- 

Mean 

____ 
De- 
par- 

nor- 
mal 

-__ 

>lean 

73.4 
22.2 
19. 2 
15. 5 
12.0 
8.3 
4. 9 
0.3 

-4. 7 

Dc- 
par- :::: 
nor- 
lllal 

-__ 
-0.1 
+ I . O  
+l. 3 
4-0. 4 
-0.3 
-1.4 
-2. 0 
-1.3 
-1.1 

11.2 
20. 9 
19.4 
16.9 
13. 7 
10.2 
6.9 
0.4 

-48 

nor- nor- 
mal mal 

+LO 24.3 -?. 5 
+O. 9 23.0 -0. 7 
f l .  3 23.2 +1.0 
+1.4 19. 8 f0.3 
f l .  1 16.3 -0.3 
+O.G ___-_- -  -____. 
+0.3 
-0.4 
+o. 1 __- -_ - -  

_______-  
Surface _ _ _ _ _  I 25.8 
500 _.________ 25.9 
1,000 - _ _ _ _ _ _ _  23.8 
1,500 _.______ 20.5 
2.000 ______._ 17.0 
2,50(1-_____.- 13.8 
3,000 _ _ _ _ _ _ - _  10.9 
4,000 _ _ _ _ _ _ - -  5.4 
5,000 _ _ _ _ _ _ _ _  - ------ 

-0.9 
+o. 5 
4-0.9 
4-0.7 
+0.6 
f0.S 
+1.1 
+1.7 

- ----- 

Broken Arrow,' Burlington, Cheyenne, ' Due West, Ellendale, 
Okla. Vt. W J O .  s. c. N. Dali. 

(233 meters) (133 meters) (1,873 meters) (217 meters) (444 meters) 

Direc- 2;: D i r e  lot- Direc- 2;: Direc- z g  Direc- E;: 
tion I :z tion ity tion ity tion i ty  

Surface _ _ _ _ _ _ _ _  S p8W 1.8 S 5 d 1 . 6  N i W  2.6 I N  ; E  0.3 S 3 i E  0.4 
500 _ _ _ _ _ _ _ _ _ _ _ _  S 1 4 W  7.5 S 4 8 W 1 3 . 3  I _ _ _  _.__________ j N 2 2 W  1.0 S 4 G E  1.3 
1,OOO __.________ S 3 6 W  6.8 N 7 8 W  3.5 ______.________ N 2 S W  1.6 S 3 E  3.2 

S 5 7 W  1.9 
2.000. _ _ _ _ _ _ _ _ _ _  S 58W 3.3 N 6 5 W  2.0 N 8 S W  3.9 N 3 6 W  2.4 N 8 7 W  2.5 
2,500 _ _ _ _ _ _ _ _ _ _ _  S 5 9 W  2.5 N K W  1 . 1  i W 3.Y N 4 2 W  1.5 N € 9 W  3.3 
3000. _ _ _ _ _ _ _ _ _ _  N M W  2.4 N 6 3 W i 9 4  S 8 7 W  3 . 4 1 N i . i W  ,.7 N 5 6 W  
4:oOO _ _ _ _ _ _ _ _ _ _ _  S 811%' 0.3 N 5 6 W  7 9  N S M -  5.6 / N 3 7 W  3.5 N G 3 W  7.2 
5,000. ____._____ N 2 3 W  1.5 ._________ l - - : - - l S  W W  7.6 I N 5 8 W  4.1 N 5 8 W  8.5 

Altitude 
(meters) 
m. 8. 1. 

tion 

~ _ _ _ _ _ ~ -  
D l  

1,500 _ _ _ _ _ _ _ _ _ _ _  s 48w 4.7 N ~ W  5.0 I _ _ _  __..________ N 3 S W  1.9 

I I 

Oroehrck Harre,  
Tes. Mont. 

(139 meters) (762 meters) 

Dire- Direc- 2: 
tion ity tion ity 

S l:W 1.8 S L E  0.1 
S 3 3 W  8.4 ______.-.-.-.-. 
S 3 0 W  6.7 4 6 E l 0 . 9  

S 9 2 E  1.4 Y 8 S W l 2 : 3  
N 8 1  E 1.3 N S Y W , 3 . 1  

4 . 4 1 N 5 7 E  1.7 S S O W ' 3 . 8  
S 65 E 3.1 S 7 8 d 7 . 4  
N 4 3 E  4.1 S 7GW17.3 

S 3.4 i 44 w 1 1 9 

Surface _ _ _ _ _ _ _ _  
500 _ _ _ _ _ _ _ _ _ _ _ _  
1,000 _ _ _ _ _ _ _ _ _ _ _  
1,500 _ _ _ _ _ _ _ _ _ _ _  
2 , O  _ _ _ _ _ _ _ _ _ _ _  
2.500 _ _ _ _ _ _ _ _ _ _ _  
3,000. _ _ _ _ _ _ _ _ _ _  
4,000. _ _ _ _ _ _ _ _ _ _  
5,000 _ _ _ _ _ _ _ _ _ _ -  

S 56 W 
N 89 W 
N GO W 
S 72 E 
5 6 6 E  
S 5 W 
S 11 W s 39 w 

S 7 7 d l : l  
S 47N' 1 1.3 
S 19 1%' 2.4 _ _ _ _ _ _ _ _ _  __... 

- -. - - - - - -. 

N 3 8 W  
N 5 8 W  
N 56 W 
N 06 W 

- - - - -. -- - . 
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AEROLOGICAL OBSERVATIONS 
By RICHMOND T. ZOCH 

T.4BLE 1.-Free-air temperatures, relafive humidities, 
pressures during Angrist, i5'3GContinued 

RELATIVE HURIIDITT (5) 

Free-air temperatures were mostly above normal a t  
Broken Arrow and Ellendale and in the lower levels a t  
Royal Center. At Due west and Groesbeclr and in the 
upper levels a t  Royal Center they were mostly below 
normal. In  all cases the departures were small. 

Free-air relative humidities were mostly below normal 
a t  Broken Arrow, Due West, and Royal Center. At 
Ellendale and Groesbeck they were mostly above nor- 
mal. 

Free-air vapor pressures were above nornial a t  Ellen- 
dale and in the upper levels a t  Broken Arrow and Royal 
Center. At Due West and Groesbeck and in the lower 
levels a t  Broken Arrow and Royal Center the free-air 
vapor pressures mere below nornial. 

Free-air resultant winds were variable in the lower 
levels. At the 3,000-meter level, and above, they were 
predominately westerly 

and vapor 

Broken' Ar- 
row. Okla. 

(?:?3 meters) 

Due West. s c. 
(217 rnetm) 

De- 
par- 
ture 
from 
nor- 
n1al 

i o  +1 
h5 -5 
61 -9 
G? -s 
c.5 - I  
67 -1 
70 +3 

Mean 

~ _ _  

De- 
pnr- 
tllr? 
from 
uor- 
mal 

De- Altituilr 
(nietrrs) 

nor- 
mal 

_ _ _ _ _ ~  
Siirfnce ..... fX -3_ 
500 ..________ 5i  - a  

1.500 __._____ 54 - I  

1,oon.. ._____ 55 -! 
zoon __..__.. 57 -6 
9.500 ._..____ 60 -3 
3,000 __.___._ 61 -3 
4,000 ._____.. 55 4-4 
5,coo ._____._ _____.. 1 -____. - 

-5 
-12 
-13 

-7 
-1 
+7 

+I  7 
-4 

-19 

VAPOR PRESSURE (mb.) 
TABLE 1.-Free-air temperatures, relative humidifies, 

pressures during Aiigiist, 19SO 
T E h I P E R A T U R E  (" C.) 

-1.74 
-2.33 
-1.90 
-1.05 
-0.13 
f0 .67  
+I. 33 
4-0.50 
+o. 85 

Surface. - -. - 
.m.. -. -. . - - - 
1,000 .....___ 
i ,son.. . - _ _  - - ?.ooo ....__ ._ 
2.500 ..._____ 

5,000 ..______.._______.._-.-----... ~ _ _ _ _ _  3.661+0.51 ,.._..__ -... 2.83 

I 

Ellenrlde, Cfrorsheck, 
N. Unk;. 1 TPX. 

(444 i w t m )  (141 meters) 

I 1-7- 
TABLE 2.-Free-air data obtained at n a r d  air stations during Bugust, 

19SU :f nor- I T E M P E R A T U R E  ("(?.) 1 RELATIVE H U M I D I T Y  (%) 

i-I- 
23. 9 
22. 3 
20.0 
16. 5 
12. 6 

R S  
5. 3 
0. 2 

-1.6 
-0. I 

0.0 
-0.4 
-1. 1 
-1. 7 
-2.4 
-1. 8 ______ I  ._____. 

TABLE 3.-Free-air resultant winds (meters per second) based on pilot-balloon observations made near 7 a .  m. ( E .  AS'. T.) dltring August, 1930- 
Continued 

Keg West, I !  Los Angeles, 
ria. I Calif. 

(11 roeters) ,; (145 meters) 

Jackson Fille, 
Fla. 

(65 meters) 

Direc- ;E: 
i ty 

__- 

tion 

N 3 5  W I 1.7 
N 43 W 2.0 
N 76 W 2.5 
N 7 8  W 4.5 
NS9 W 5.1 

I i i  I 

Ssult Ste. 
Marie, RIich. 
(193 meters) 

Seattle, Wash. Washington, 
Wash. 11 D. C. 

(14 meters) (10 meters) 
- 
Ve- 
loc- 
ity 
- 

0.6 
1.0 
4.8 
4. G 
5.9 
7. 1 
8.0 
-__. 
-._. 
- 

- 
Vo- 
loc- 
i ty  
- 
0. 
2.6 
2.3 
4.0 
6.1 
ti. 5 
ti. 3 
6.3 _ _ _ _  
-- 

- __- 

::E: 11 ity 

Direc- 
tiou 

I- -11- ~~~ 

Direc- 
tion 

N 1 7 W  
N 31 W 
N 49 W 
N 4 7 W  
N 40 W 
N 44 N' 
N 40 W 
. . - - - - - - 
-. - - - - - - 

Ve- '0'- Dirrc- ~ Direc- z:l D/rec- 

1tY tion $; ; tion tlon ity ! 
0 

5.4 N 6 5 W  2 . 1 1  ____._____.___ ~ N 4 9 W  3.8 
4.3 N 5 2 W  3.7 ~ S 23 E 5.0 N k9W 2.4 

5.9 N 44 W 6.0 ' 8 31 W 3.4 S 28 W 4.6 
G.4 N 44W 6.9 ' S 54 W 4.0 S 3 ? W  5 .6  
6.1 N 4 G W  9.3 S 5 3 W  4.4  S 3 O W  8.1 
5.7 N 5 0 W 1 2 . 0  _____________._ S 3 S W 1 1 . 1  

4.6 N 49 W 5.1 ~ 5 .4.9 ' s 45 w 3.7 

I, 

Direc- Direc- 
tion ~ :;r Ij tion 

2: 11 Direc- 
tion 

Direc- 
tion ity 

_ _ _  
0 

0.4 S 60 E 
1.4 S 31 E 
1.0 s 5 w 
0.6 5 46 w 
0.8 s 70 w 
1.3 N 8 S W  
1.4 N 83 w 
3.1 N 71 W 
3.2 N 53 W 

Dire* 
tion 

_~ 

0.5 N 7 E 
2.3 N GI w 
2.1 Y 63 W 

N 49 E .":"I N 20 E 

0.5 fi 41 E 
0.8 s 52 W 
1.2 N 62 W 
0.5 N 57 W 
1.7 N 47 W 
3.4 N 3 9 W  
5.5 N 18 W 
8.7 N 47 W 

I - - - - - - - - -  ---- 
II l l  
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TABLE 4.-Observations by means of kites, captive and limited-height sounding balloons during August, 1930 

Broken 
Arrow, 
Okla. 

Menu altitudes (meters), rn. s. I., reached during month .................................................................... 
hlasimum altitude (meters), m. s. I . ,  reached and dnte _ _ _ _  _ _  __. ... .-. ... ~. _ _ _ _  .. _ _  .. . .._.____...__.____._ ~ ____________________. 

Nuxnher of days on which flightsnere made ..__.._.____._._ _ _  ..______________.___..---------.------------.----.------------.-- 

2.755 
1 4,3Sl 

29 Nomher of flights made ..-... . .......... _ _  .-. . ___._.____________._.----------.-.--------------------.- ~ _____.________________ 

l a  

~ ~ ~~ ~ ~~ ~ ~ _ _ _ _ ~  ~- 

Due I Ellen- Groes- Royal 
West, dale, beck, Center, 
5. C. N.Dak. Ter. Ind. 

- - ~ - ~  
2. 5% 2.866 1.8i3 3,058 * 4.641 3 6,528 4 2.366 8 S, 201 

20 27 
31 I 31 M 27 

31 ! 31 

WEATHER IN THE UNITED STATES 
THE WEATHER ELEMENTS 

By M. C. BENNETT 

GENERAL SUMMARY 

The weather for August was extremely hot almost 
everywhere during the first decade, but as it ended cool 
weather overspread the central and northern districts, 
and light frosts were reported on the 13th in southern New 
York, western Pennsylvania, and West Virginia. Euring 
the remainder of the month the weather was coo1 in most 
sections from the Rocky Mountains eaqtward, except 
temperatures above normal prevailed in the western 
Great Plains and northwestern Roclip Mountain areas. 
The month as a whole was warmer than Iiorninl except in 
northern New England, New Jersey, West Virginia, the 
South Atlantic States, snd the far Southu-est. 

While moderate to substantial showers u ere received 
over limited areas during the month, which relieved the 
severe droughty conditions in some sections, the month 
generally had very scanty rainfall, and the severe drought 
remained largely unbroken. The deficiencies in precipi- 
tation for the month were widespread, with every State 
east of the Rocky Mountains, escept South Dakota and 
Nebraska, receiving less than normal. The areas of 
greatest deficiency for the month were in theNorthern 
and Southeastern States, where droughty conditions had 
not been so generally severe d m h g  July. The least rain- 
fall of August record was received this month in Minne- 
sota, Pennsylvania, hlnrg!and, and Virginia. 

TEMPERATURE 

IThile marked changes occurred in most sections, yet 
August, as a whole, was considerably hotter than normal. 
The first decade temperature, eqpecially, was a continua- 
tion of the situation of the latter half of July, all districts 
save a few. southwestern, southeastern, and northeastern 
having temperatures moderately to decidedly above nor- 
mal. 

The middle of the month was notable for cool weather 
for summer in a great many regions, yet the Plains States 
and the Northwest remained decidedly hot. The first half 
of the final decade was cool in the eastern half of tlie 
country, but hot over' most of the western half, especially 
in the northern Rocky hlountain region. The last few 
days of the month were hotter than normal over nearly 
all tbe country, especially from the upper Mississippi 
Valley eastward to the Middle Atlantic States. 

August averaged cooler than nornial only near the 
Atlantic and east Gulf coasts and in the southern Appa- 
lachian region, and over considerable portions of Cali- 
fornia, Arizona, and Nevada. In other regions the month 
averaged warmer than normal, and generally from 2' to 
5 O  warmer in the northern Rocky Mountain region, the 

Missouri and iippe,r hliasissippi Valleys, and the upper 
Lake region. In North Dakot,a t'he month was as hot as 
any prweding August, of record. 

In all States east of the Mississippi River, and in almost 
all Middle and Norbhern St8at.es t'o westward, the highest 
t'enipera tmes occurred during the fwst decade, very oftmen 
on either the, 2d, 3d, or 4th. In  most States which 
touch eit'her the Mississippi or the Ohio River, and in 
serrral Middle At,lantic St,ates, the highest marks of pre- 
vious August) records were e,xceec!,ed or e.qualed or very 
closely a.pproacbed. In  Tennessee 113', on the 9th, was 
5' cbove. any mark of fin e.ai4ier August8, and in Minne.sota 
logo, on t.lie 3d, was 4' ttb0.c.e. 

In  t'he nort,hern and middle portions of the eastern half 
of the country, the drop in temperature near the end of 
t,he first decade w-as very pronounced, and the lowest 
readings of t8he month we,re noted about the 10tmh to 14th. 
In West, Virginia, 112' had been recorded on the 4th, 2' 
above any previous state rec.ord; but only eight days 
lat.er other places in the State not,ed 30°, 1' below any 
0the.r August' rec.ord. 

In most, of the cotton States, and most St.ate.s of t,he 
west'ern half of the count.ry, the lowest readings of the 
present August8 occurred c.hiefly on or efber t8he 20th, and 
only in the Sout,li Atlant.ic St,ates :sere t,he,p notemor6hy 

comparison with what earlier Augusts had brought'. 

PRECIPITATION 

Scanty precipita.tion, part.iculnrlp over the easiern 
half of the country, was once more a conspicuous fe,ature. 
East of tlie ninet,y-fifth meridian not one of the Stmates 
received a normal amoiint of rainfa.11, and nearly one- 
third of t)hem received less than 40 per cent, of the normal. 
The sc.arcit,y of Aug!ist) precipit,at,ion was very marked 
in the more elevated portions of Georgia and South Caro- 
lina, in tlie inte,rior se,ctions of the Middle Atlantic States, 
and from Michigan t,o Minnesota. 

-4mong t,he dist.rict.s which had suffe.red great scarcity 
of moisture during July, the Ohio and lower Mississippi 
Valleys received mainly a,bout two-thirds of the normal 
August quantit,ies, so conditions improved somewhat. 
However, t.he distribut'ion witshin t,he St3t,es yc.s poor, 
also the important8 rains seldom came till about t,he 
micldle of t,he month, when t,he pcssihility of benefit t.o 
stmaple crops had become less t.lian it was a t  the close of 

This summer liss been t,he driest within t,he period 
well covered by records from Arkansas and Mississippi 
nort.he.astward t>o t'he southe.rn h4iddle At,lant,ic Stat,es. 
In Arkansas the summer June t.0 August,, brought about 
one-third t,he nornial prec.ipit'at,ion. In  Kentucky the 
sist,h mont.hs, March to August. inclusive, were all deficient 
in prec.ipit,at,ion, the whole period showing not quit8e half 

.TlllY. 


